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IMPORTANT NOTE

The authors of this report have made every effort to gather complete and
accurate data for their analysis. Projections of future TAPS throughput and
configuration, North Slope oil development, gas commercialization, and tanker
transportation are necessarily dependent on assumptions about oil and gas
production, future technology, and the facilities and equipment needed. The
authors’ assumptions represent informed projections based on knowledge of
current operations and are not meant to imply that these predictions completely
and accurately reflect all future scenarios pertaining to TAPS, North Slope oil
and gas development, or tanker transportation. Actual outcomes are dependant
on many variablesincluding the economics of oil and gas production, changing
laws and regulations, and political realities, and may differ significantly from
those predicted here.
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1. Introduction

The Trans Alaska Pipeline System (TAPS) has trans-
ported over 13 hillion barrels of Alaska North Slope crude
oil since it was opened in 1977. The pipeline currently car-
ries nearly 20 percent of all crude oil produced inthe U.S,,
and it will continue for decadesto provide acritical link in
the supply of asignificant share of the nation’s crude ail.

In its 800-mile length from the North Slope ail fieldsto
the port of Valdez, the pipeline crosses hundreds of miles
of state and federal land. Before constructing and operating
the pipeline on those lands, the TAPS Owner companies
wererequired to obtain long-term, renewabl e rights-of -way
from the government land management agencies. These
rights-of-way, issued in 1974 for 30-year terms, must be
renewed before their expiration in 2004. The TAPS Own-
ers application for renewal of thesefederal and state rights-
of-way seeks the maximum terms for the renewals.

The requirements contained in the federal and state laws
governing the renewal of pipeline rights-of-way are simi-
lar: if the pipelineisin commercial operation at the time of
renewal, and complies with applicable legal requirements,
the pipeline Owners are entitled to renewal. As arule, re-
newal of pipeline rights-of-way for the maximum permis-
sible term is perfunctory and non-controversial. This
reflects three related aspects of crude oil pipelines and the
role of the rights-of-way in their governance.

« First, properly designed and maintained pipelines can
provide safe service amost indefinitely.

* Second, the very large capital investment in pipelines
and strong public interest in their continued operation
establish alegitimate public policy favoring renewals.

 Lastly, rights-of-way by their nature express long-
term public land-use commitments.

Actual day-to-day regulation of pipelinesis accom-
plished by alarge and regularly updated body of laws and
regulatory oversight activities.

In considering the length of arenewal term, federal and
state right-of-way laws invoke several criteria— the use-
ful life of the pipeline, its public purpose, and its cost. Be-
cause the public purposes served by the trans-Alaska
pipeline are clear and its costs readily understood, thisre-

port will treat these considerations only briefly. The princi-
pal focus of this report is the useful life of the pipeline,
which comprises both physical and economic utility. The
physical life span of a pipeline is determined by both the
quality of itsoriginal design and its upkeep. The economic
life of acrude il pipelineisdetermined by how long it can
provide service and provide its owners with a reasonable
return.

Asthisreport demonstrates, the useful life of TAPS will
extend well beyond 30 years. The Trans Alaska Pipeline
System was built to have a long life notwithstanding the
extremes and uncertainties of the Alaska environment. It
was designed to meet exacting specifications, incorporating
aconsiderable margin of safety and conservative engineer-
ing. The maintenance of the system is unparaleled; TAPS
surveillance, corrosion, and integrity programs are state-of -
the-art and assure that the pipeline will continue to provide
safe service indefinitely.

The economic life of the pipelineislimited only by re-
coverable North Slope crude oil reserves. Using reasonable
estimates by government agencies, more than sufficient
crude oil will be available to keep the pipeline viable for
well in excess of 30 years — without including areas that
are presently closed to oil exploration and development.

As this report demonstrates, TAPS clearly meets all
federal and state criteria for right-of-way renewal for a
maximum term, since it will continue to function safely
through and beyond a 30-year renewal period and to deliver
acrucial percentage of U.S. crude oil production. Further-
more, shortening the renewal period would serve no pub-
lic purpose and might well have a chilling effect on future
investment in Alaska oil and gas development.

Underlying this report is the recognition that the trans-
Alaska pipeline is an unusually important facility that has
attracted public attention and intense regulatory scrutiny
throughout itslife. Thisreport is one element of a series of
documents that the TAPS Owners have commissioned to
assure the public and regulatory community that the right-
of-way renewals are well supported and that all interested
parties have ready access to essential information.
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2. Purpose and Organization

of this Report

The purpose of thisreport isto demonstrate that the du-
ration of the federal Agreement and Grant of Right-of-Way
for Trans-Alaska Pipeline (Federal Grant) and the Alaska
Right-of-Way Lease for the Trans-Alaska Pipeline (State
Lease) renewals should be 30 years. This report clearly
indicates that TAPS has a useful life well in excess of
30 years. It serves national security, critical state and fed-
eral economic needs, and other important public purposes.
In addition, 30-year renewal isimportant to assure long-
term transportation capability for existing and potential
future North Slope oil production. The size of investments
needed to support this production require this stability.
Furthermore, the substantial costs associated with the re-
newal processitself argue for maximum renewal duration.
Finally, the renewal processis not essential to change the
Federal Grant and State L ease documents, since these

agreements are required to allow changes on an as-needed
basis.

Accordingly, this report shows that TAPS meets the
three express federal and state TAPS right-of-way renewal-
duration criteria: useful life, public purpose, and facility
cost justifying maximum renewal duration. Thereport isor-
ganized to present, in order, the detailed arguments about
useful life, public purpose, and cost, interspersed with in-
formation on the remaining duration issues. The discussion
of useful lifeisthe most detailed and is divided into sepa-
rate consideration of the physical and economic life span of
the pipeline. The discussion of the physical integrity of
TAPS and why itisnot alimit on useful life requires tech-
nical description of pipeline components, and their main-
tenance and repair, and much of that technical detail is
included in the appendices.

Auedwod sonkes aulpdid exseAly
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3. Background

TAPS is the sole existing means to transport crude oil
from Alaska's North Slope oil fields to the port of Valdez
(Figure 1), where the oil isloaded onto tankers for marine
delivery to U.S. refineries or export markets. TAPS com-
prises the 800-mile 48-inch pipeline, the Valdez Marine
Terminal, and associated facilities such as pump stations,
tanks, access roads, and offices. Alyeska Pipeline Service
Company (Alyeska) operates TAPS on behalf of the Owner
companies.

After the discovery of the Prudhoe Bay ail field in 1968,
various optionsto transport the oil to market were explored.
The chosen option — a pipeline from the North Slope to
Valdez and marine transportation from Valdez to markets
— wasfirst proposed in 1969, but legal challenges delayed
the start of construction. In 1973, Congress assured the ex-
istence of TAPS when it enacted the Trans Alaska Pipeline
Authorization Act (TAPAA), which established specific
requirements for the construction and operation of the sys-
tem. Construction commenced in 1974, and operations
began in 1977.

TAPS cost approximately $8 billion (in 1977 dollars),
took 3 yearsto build, and was one of the largest construc-
tion projects ever completed. Prior to the construction of
TAPS, asix-volume environmental impact statement (EIS)
was prepared which incorporated 1,300 studies and re-
quired 175 person-years to complete. The construction and
continued operation of TAPS required the acquisition of,
and compliance with, over 1,000 permits and other govern-
mental authorizations.

Of the 800 miles of mainline pipe, approximately 376
miles are on federal 1and, 344 miles cross state land, and 80
miles are on property owned by other entities, including,
notably, lands owned by Alaska Native entities and lands
owned in fee by TAPS Owners. For example, the Valdez
Marine Terminal (VMT) and Pump Stations 1, 8, and 9 are
located on land owned in fee by the Owners.

TAPS currently transports about 1 million barrels of
crude oil per day, amost 20 percent of total domestically
produced capacity. Although several major North Slope
fields (Figure 2) are declining, estimates of future produc-
tion show that TAPS will continue to transport nationally

significant quantities of crude oil for decades (TAPS Own-
ers, 2001, Appendix A), and TAPS has been designated an
asset essentia to national security. Over its quarter century
of operating history, TAPS has amassed an enviable record
of reliability, environmental performance, and safety.
TAPSisacomplex system. In addition to the 800 miles
of mainline pipe, the system’s major components include
11 pump stations (only six of which are now in operation);
theVMT,; anatura gas supply system; tanks; valves; opera-
tions control, communications, and leak and fire detection
and control systems; roads, pads, and remote residential
quarters; and a host of associated facilities and equipment.
TAPS transports al of the oil produced from more than
adozen Alaska North Slope oil fieldslocated principally on
state mineral leases. Wells produce an oil/gas/water mix-
ture, which is separated before the oil is sent to Pump Sta-
tion 1 at Prudhoe Bay, where it enters the pipeline system.
A small portion of the crude oil stream is diverted to three
Alaska refineries located near Fairbanks and in Valdez,
which produce refined products for in-state consumption
and export. When the crude oil reaches Valdez, it may be
stored in large tanks at the VMT or loaded directly onto
tankers for shipment to refineries along the U.S. West Coast
or in Hawaii, the U.S. Virgin Islands, or the Far East.
Theinitial design of TAPS incorporated innovative en-
gineering concepts and robust components to ensure its

Photo 2. Installation of bel -round pipeduring TAPS construction.




Beaufort Seq

Chukchi Seq P ._Ffrtfq.hoa By

| 0 200 MILES
. |

/ = dla Rl“' —~
/ e olville .
- G W ('Ul L

Brooks Range

\ Py h! l\'
) ’:ﬁ-“g;@' ?“f Jungau/Douglas
) | e p

WeISAS aulpdid eyse|y suell sy} Joj femeuay Aew-jo-1uybiy Jo uoireing

¢
= DlIIlnghalTl
e i‘—; s%

'\w % .

“'a' \Ha IPetersburg
G 1‘5}%&&5 s ﬁgxﬁ(ercmkar
g%im@%% J
8
e

Figure 1. Sate of Alaska map showing place names and trans-Alaska pipeline route.



Duration of Right-of-Way Renewal for the Trans Alaska Pipeline System

‘ Map Location
I
BEAU - = <
~AUFOpRp>+ 'y
ORT g E4q 0 K
2
1
B e
ST B Cascade Pt Mclntyre
chrader Blu
North Prudhoe Bay 15 0 MILE:
SR West Beach 0 8 S
Kalubik _ Lisburne
Colville D?‘}fﬂ"g leakuk Sag»DeHa North
F\\or\gj‘( o Endicott, Sag Delta
Fish Creek % .Hammerhead
L]
Alpine 7 Liberty o Kuvium
N O . RedDog— ~ Flaxman Island
. -4 - T
I \‘ ® Hemi + ) J’P’t %?WQHSOH Camden Bay
& Tam \ West Sak  Springs \ Prudhoe  Mikkelsen Badami .[ \z\ S ,{
g P \ Bay #Sourdough s f
I\ A Kuparuk . / L S
} / Yukon Gold L
.
\ :
NATIONAL PETROLEUM } E
RESERVE IN ALASKA AS Kavik . }
Square Lake ® d I ARCTIC
$ 5 NATIONAL
o Kemik WILDLIFE
. Wolf Creek Umiat /,j Gubik ° \’ REFUGE
v ol
C il Field Dt I i———
(producing, under ast Umiat r
construction,
or in permitting) ol
[ ) Discovery IJ
N - Production Facility J——
< Pump Station |
—— North Slope Pipeline I
ya

Figure 2. Alaska North Sope oil fields.

lasting service in an arctic/subarctic operating environment.
For example, seismic and permafrost conditions led to
unique pipe and welding specifications and an innovative
pipeline support system, the combined performance of
which has been unexcelled. Over almost 25 years, many of
the TAPS components and operating systems have been
modified, replaced, or upgraded to ensure pipeline system
safety, integrity, and efficiency. Programs to detect and re-
pair wear, corrosion, and other forms of damage have been
implemented and improved.

The operation of TAPS by Alyeska requires about 2,000
people, including contractors. The chief goals of this

workforce are to ensure the safety, environmental perfor-
mance, and integrity of the system while maintaining reli-
able and efficient deliveries of crude oil to Valdez. In these
activities, Alyeska hasworked side by sidewith federal and
state regulatory personnel dedicated to TAPS and devoted
to ensuring that TAPS is operated in accord with an exten-
sive and constantly evolving array of statutory and regula-
tory requirements. TAPS has thus been the subject of a
uniquely stringent and thorough system of regulatory over-
sight, which has ensured that all of its operations receive
constant scrutiny, accompanied by significant public in-
volvement.
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4. The Legal Foundation for the Renewal
Duration of the TAPS Rights-of-Way

To deliver essential supplies of energy, pipelines fre-
guently must be built across public lands. In recognition of
the critical public need that these facilities serve, Congress
and the states have adopted a series of constitutional, statu-
tory, and regulatory provisions to permit pipelines to ac-
quire long-term rights-of-way over public lands.
Accordingly, inthe Mineral Leasing Act of 1920t (MLA),
Congress delegated authority to the Department of the In-
terior to grant pipeline entities the right to build and oper-
ate pipelines across federal lands. The State of Alaska's
Right-of-Way Leasing Act? was enacted to provide similar
authority to itsland management agency, the Department of
Natural Resources. These two laws generally alow agen-
ciesto grant pipelineslong-term renewabl e rightsto use the
public land, but impose stringent conditions, relating to a
broad variety of topics, on the construction and operation
of pipelines.®

The construction and operation of TAPS were autho-
rized in 1973 by Congressin TAPAA.* TAPAA incorpo-
rated a large array of provisions specifically aimed at
expediting construction of TAPS and was also geared to
ensuring that construction and operation of the line met the
highest construction, environmental, and safety standards.
As part of TAPAA, Congress amended the MLA to incor-
porate provisions that governed the initial grant and re-
newal of all pipeline rights-of-way over federal lands, and
made the issuance and renewal of the TAPS right-of-way
subject to those provisions.® The section of the MLA that
governs the duration of pipeline rights-of-way provides:®

! The pipeline right-of-way provisions appear in Section 28 of the
Mineral Leasing Act, 30 USC 185.

2AS 38.35.110.

3 In the MLA, these conditions include, but are not limited to, re-
quirements relating to pipeline safety, environmental protection,
technical and financial capability, common carriage, and liability.
Additional conditions are imposed by the State of Alaska and by
Congressin TAPAA, discussed below.

443 USC 1651 et seg. Section 1652(b) reads: “ The Congress hereby
authorizes and directs the Secretary of the Interior . . . [and other
officialg] to issue and take all necessary action to administer and
enforce rights-of-way, permits, leases and other authorizations that
are necessary for or related to the construction, operation, and main-
tenance of the trans-Alaska il pipeline system. . . [asdescribed in
the 1972 EIS]”

(n) Duration of Grant. Each right-of-way or permit
granted or renewed pursuant to this section shall be
limited to a reasonable term in light of all circum-
stances concerning the project, but in no event more
than thirty years. In determining the duration of a
right-of-way the Secretary [of the Interior] or agency
head shall, among other things,” take into consider-
ation the cost of the facility, its useful life, and any
public purpose it serves. The Secretary or agency
head shall renew any right-of-way, in accordance
with the provisions of this section, so long as the
project isin commercia operation, and is operated
and maintained in accordance with all of the provi-
sions of this section.

The Right-of-Way Leasing Act of the State of Alaska
similarly providesthat aright-of-way lease shall be renew-
able:® ®

...solong asthelesseeisin commercial operation
andisin full compliance with all state law, including
but not limited to state law pertaining to regulation

5 Section 1652(c) reads: “ Rights-of-way, permits, leases, and other
authorizations issued pursuant to this chapter [i.e., TAPAA] shall
be subject to the provisions of section 185 of title 30 [the section of
the MLA dealing with pipeline rights-of-way] as amended by Pub.
L. 93-153[TAPAA] .. .; dl authorizations issued by the Secretary
... [and other officers] pursuant to this chapter shall include the
terms and conditions required, and may include the terms and con-
ditions permitted, by the provisions of law that would otherwise be
applicable[i.e, the MLA] if this chapter had not been enacted [ex-
cepting certain procedural and other requirements of the MLA which
would duplicate or conflict with specific provisionsof TAPAA] ...

6 30 USC Section 185(n), which is Section 28 of the MLA.

“*Among other things’ is not anywhere defined. As discussed be-
low, the unique legal framework governing TAPS is an important
factor to be taken into consideration which justifies long-term re-
newal. The federal regulations regarding MLA Section 28 right-of-
way grants add a fourth possible criterion — “potentially conflict-
ing uses of the land” [43 CFR Section 2881.1-1(e)(4)]. Thisissue
does not appear to be relevant to TAPS, since the pipeline corridor
has been dedicated to long-term pipeline use. Conflicting land use
is thus not discussed further.

8 AS 38.35.110.

® The Federal Grant was issued January 23, 1974. The State Lease
was issued May 3, 1974. Both rights-of-way were initially issued
for 30 years. Federal law — the MLA — permits 30-year renewals.
The shorter staterenewal term (10 years) isin the process of amend-
ment to parallel the federal term.
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and taxation of the pipelinefacility, and isin compli-
ance with all terms of the lease. In making this deter-
mination, the commissioner shall take into account
the cost of the proposed pipeline, its useful life, and
the probable financing requirement of the proposed
pipeline.

Other than this statutory language itself, there is very
little in the way of legidative history, regulatory guidance,
or judicial precedent available to assist in interpreting the
meaning of either thefederal or state provisions on duration
or explanation of the specified factorsto be taken into con-
sideration. However, federal rights-of-way are typically
approved for maximum terms, unless the applicant has re-
quested a shorter term.™® This practice appropriately recog-
nizes the large capital investments made based on the
expectation that the right of use will be maintained and the
public interest in continuing the services pipelines provide.

While the term “useful life” is not defined in the appli-
cable laws or regulations,*! the useful life of TAPS seems
clearly meant to describe the remaining life of the pipeline,
which is a function both of its physical life span and its
economic utility. The physical life of the pipelineis deter-
mined principally by the nature of its original design and
subsequent maintenance, repair, and replacement activities.
The economic life of the pipeline is determined by how
long it provides reasonable return, considering original in-
vestment and operating costs.

Whilethe cost?? and public purpose criteriaal so are not
defined in the laws or regulations, they seem fairly self-
evident. Cost is a question of how much is and will bein-
vested in the pipeline, and public purpose goes to whether
the pipeline aids in accomplishing recognized public policy
goals.

To exercise these rather broadly-stated criteriain the
process of fashioning a long-term renewal of the Federal
Grant and State L ease, the authorizing agencies must con-
sider established principles of administrative law, aswell as
the unique features of the current agreements, which make

OWhilethereare no statistical dataavailable on grantsof renewal, as
of 1999, the Bureau of Land Management was overseeing in excess
of 87,000 right-of-way grants across the nation and annually pro-
cessing between 3,000 and 4,000 actions. While the agency charges
afee for original applications, until a 1999 rulemaking, it did not
propose to charge for renewal.

nUseful life” isdefined legally in several other contexts, including
theInternal Revenue Serviceregulations[e.g., 26 CFR 1.167(a)(1)],
which confirm the central idea of useful life as an estimate of how
long a piece of property will remain serviceable and continue to
generate income.

2 The state criterion on costs (i.e., probable financing of the pro-
posed pipeline) would appear to refer to asimilar inquiry, although
itisnot defined.

significant alteration of the Federal Grant and State L ease,
including their terms, unnecessary.

The regulations and handbook of the Department of the
Interior’sprincipa land management agency, the Bureau of
Land Management (BLM), briefly treat right-of-way man-
agement, including renewals. Although they largely repeat
the statutory language, one section of the BLM handbook
[2801(G)(3) et seq.] addresses the discretion agency per-
sonnel may exercise in making changes to an existing grant
during renewal. It instructs that: “. . . grants providing for
renewal may not be modified without good cause and/or
the holder’s consent. Generally, only conditions created by
new law and/or involving major health and safety condi-
tions will be considered good cause”

Under customary and settled principles of both federal
and state administrative law, the discretion afforded agency
officials by statute to set the duration terms must be exer-
cised reasonably, be tailored to the circumstances of each
applicant’s project, weigh the important property right in-
volved, and respect precedent. If thereis no clear justifica-
tion for setting a shorter period than the maximum, the
interest of the right-of-way holder and the publicin along-
term authorization should be persuasive.®

Additionally, consideration of changed or new grant
provisionsis not necessarily part and parcel of the renewal
process. The Federal Grant, State Lease, and statutes give
regulatory authorities ample discretion to modify require-
ments and to require TAPS to update and change its opera-
tions to meet health, safety, environmental protection, and
other standards whenever those changes are warranted.*
This discretion appears to be unique to TAPS.

Thelega and regulatory apparatus that governs the day-
to-day operations of TAPS, as well as most aspects of its
long-term existence, is comprehensive and exists largely
independent of, and alongside, the Federal Grant and State
Lease. Both TAPAA and MLA command compliance with
abroad variety of safety, integrity, and environmental re-
quirements. TAPAA applied aspecial dtrict liability scheme

18 Agency decisions require coherent and reasoned justification. Un-
explained departuresfrom existing practicesareimpermissible. See
Davis & Pierce, Administrative Law Treatise, 1994, Sections 11.1,
11.2 and 11.5.

“TAPAA provides, in 43 USC Section 1652(e), that authorized fed-
eral officersmay modify “at any time when necessary to protect the
public interest . . . any right-of-way, permit, lease or other authori-
zation.” Stipulation 1.3.2 of Exhibit D to the Federa Grant allows
the Authorized Officer to require modifications of TAPS “as he
deems necessary to protect or maintain stability of geologic materi-
als; protect or maintain the integrity of the pipeline system; prevent
serious and irreplaceable harm to the environment (including but
not limited to fish or wildlife populations or their habitats); or re-
move hazards to public health or safety.”
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to TAPS activities and established a corresponding liability
fund derived from alevy on the crude oil transported by the
system. TAPS hasin excess of 1,000 federal and state per-
mits and authorizations under separate laws such as the
Clean Air Act, Clean Water Act, Resource Conservation
and Recovery Act, Qil Pollution Act of 1990, Occupational
Safety and Health Act, and corresponding state laws. The
Office of Pipeline Safety of the U.S. Department of Trans-
portation administers pipeline safety |egislation whose pro-
visions directly govern TAPS integrity and operations.
Regulatory oversight is equally comprehensive. The
Joint Pipeline Office (JPO), a unique collaboration of fed-
eral and state agencies, was set up in 1990 to provide full-
time regulatory support and oversight to TAPS. Both the

JPO and Congress have actively and continually monitored
TAPS compliance, and the JPO and its constituent agencies
have diligently enforced legal and regulatory requirements.
Both the JPO and Alyeska have conducted major audits of
the pipeline system, and the findings of those audits have
led to significant improvementsin TAPS.

In summary, agencies need not limit duration of the re-
newal period to ensure compliance with requirements for
safety, health, environmental protection, and system integ-
rity. The Federal Grant and State L ease provide adequate
flexibility for changes (Stipulation 1.3.2).

5 Prior to formation of the JPO, oversight similar to construction
oversight was performed by the Alaska Pipeline Office (Federa)
and the State Pipeline Coordinator’s Office (state).
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5. Useful Life of the

Trans Alaska Pipeline System

Useful life is one of the three primary elements for es-
tablishing the duration of the federal and state rights-of-
way. For purposes of this document, useful lifeisdefined as
a combination of design life, physical life, and economic
life. The useful life of TAPS can be portrayed as the period
during which the pipeline provides a safe, environmentally
sound, economically viable transportation link to get
Alaska North Slope crude oil to market.

TAPS useful life will continue well beyond the maxi-
mum allowable 30-year right-of-way renewal because:

* TAPSdesign lifeisbased on the incorporation of ro-
bust components and the accommodation of repair,
replacement, and state-of-the-art updating strategies,
including system monitoring and environmental pro-
tection methods designed to counteract aging and
time factors.

* TAPS physical lifeis considered virtually unlimited
given the execution of appropriate surveillance,
maintenance, repair, and replacement programs.
TAPS was constructed, and is maintained, to ensure
its integrity well in excess of the proposed 30-year
renewal term.

* TAPS economic life is governed by the extent of re-
coverable North Slope crude oil reserves. Predictions
show these reserves being produced in quantities suf-
ficient to support the continued operation of the pipe-
line well beyond 30 years.

The succeeding sections discuss, in turn, design life,
physical life, and economic life in more detail.

5.1 Design Life

Engineers devel oped design criteriafor TAPS based on
assumptionsthat protection of the Alaska environment was
paramount and that, as the only oil transportation link to
Alaska s North Slope, the pipeline had to function reliably
and safely, with sufficient structural integrity to resist arc-
tic conditions over an indeterminate period. These signifi-
cant technical challenges resulted in a design that
incorporates many redundancies and safety factors to ac-
count for known and unpredictable future conditions. The

pipeline design was intentionally robust, and 25 years of
operation have provided the opportunity for acritical evalu-
ation of the design assumptions and features. That evalua-
tion has confirmed that the design decisions were correct.
Key TAPS design features addressed technical chal-
lenges such as support of awarm-ail pipelinein permafrost
(Figure 3) and seismic risksto pipelineintegrity. Design el-
ements included assumptions and features that anticipated
the effects of aging, such as:
» Estimates of thaw settlement allowances for buried
pipeline segments,
» Pipe movement allowances in the above-ground de-
sign to provide for crude-oil temperature changes
over time, and

Shoe Slides on
’ Support Beam

Vertical Supports Support Beam

Figure 3. Approximately half of the pipelineis supported on specially
designed supportsto ensure the integrity of the warm-oil pipelinein
permafrost. The supports consist of crossbeams installed between
vertical support members placed in the ground. The above-ground
pipe isinsulated, jacketed with galvanized steel, and mounted on a
Teflon-coated shoe that can slide back and forth on the crossbeams.
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» Soil creep or frost jacking at above-ground pipe sup-

ports.

TAPS performance is evidence that the design toler-
ances and protective features have been more than adequate
to meet the challenges. Pipeline integrity has been stable,
and age-dependent i ssues have been manageable over time.
Buttressing the design features are surveillance and moni-
toring programs that continually assess the viability and
functioning of the system and gauge the status of the pipe-
line system against the original design standards. Mainte-
nance and repair programs keep TAPS in a safe, reliable
state that protects the surrounding environment from ad-
verse impacts from TAPS operations.

While some early statements regarding the intended ser-
vicelife of the pipeline estimated 30 years, in fact the pipe-
line design was not based on retirement or cessation of
operations 30 years from the start of operationsin 1977.
These statements are derived from original estimates of the
life of the proven Prudhoe Bay field reserves (Norman,
1971), which were used to justify thefield owners’ decision
to proceed with TAPS construction. However, given the
size of the Prudhoe Bay field, the possibility of further
North Slope discoveries, and the consegquences of adesign
failure, the pipeline was designed and built so that it could
be physically operated indefinitely while meeting all safety
and environmental criteria. Of course, Prudhoe Bay has
produced far more reserves and has a far longer life span
than originally predicted. Moreover, other significant North
Slope fields have been, and till are, being devel oped. The
original design goal — to incorporate features which would
facilitate a virtually unlimited useful life of the system —
was well selected.

In fact, the initial duration of the Federal Grant and
State L ease was set at 30 years because that was the maxi-
mum period allowed by law, not because of any concern
that the pipeline system would not last longer than 30 years.

5.2 Physical Life

TAPS physical life will last as long as the integrity of
the pipeline and facilities is maintained adequately to allow
continued safe and environmentally sound transport of
crude oil. Alyeska possesses one of theindustry’s most rig-
orous maintenance programs, key aspects of which are
continual monitoring and replacement of TAPS compo-
nents, where advisable, either to ensure system integrity or
to take advantage of technological improvements and effi-
ciencies. Just one indication of the massive nature of that
program is the approximate $25 million to $50 million

spent each year to detect and control corrosion.

TAPS is proven to be reliable — from July 28, 1977,
through December 31, 2000, the pipeline operated for over
204,000 hours and was shut down for a total of only
852 hours, giving it areliability rate of 99.6 percent. The
pipeline also has an excellent performance record with re-
spect to leaks — since startup, over 13 billion barrels of
crude have been transported, with only 5 major leaks (i.e.,
greater than 1,000 barrels) on the mainline pipeline total-
ing approximately 23,500 barrels, one-half of which oc-
curred through a single sabotage incident at Steele Creek.
The expectation is that these resultswill beimproved onin
the future, given diligent upkeep and further devel opments
in such areas as smart pigs and leak detection technology
which Alyeska has pioneered in past years.

Since startup of TAPS in 1977, Alyeska has continued
to improve and expand its initially comprehensive pro-
grams to detect and repair potential problems that might
threaten the integrity of the pipeline system. Alyeska has
developed innovative, state-of-the-art methods to monitor
the condition of the pipeline and associated facilities.
Where corrosion, settling, or other problems have been
detected, prompt repairs — including the replacement of
several sections of mainline pipe— have been made. These
programs verify that the initial design specifications and
construction methods were robust and lasting even in harsh
arctic conditions.

In addressing TAPS longevity, it is useful to compare
the TAPS operating period with that of other pipelines.
These comparisons reveal that pipeline ageisnot areliable
indicator of pipeline operating risk — assuming good de-
sign and maintenance. A number of pipelines have beenin
good operating condition for more than 50 years
(Muhlbauer, 1996).

A study of Cook Inlet, Alaska, oil pipeline performance
performed by the Alaska Department of Environmental
Conservation (ADEC) noted (Visser et al., 1993):

The fact that the pipelines have reached their origi-
nal design life does not imply that the lines have
become inadequate or unsafe. The integrity of an
older pipelineisafunction of how well the line has
been maintained, the type of throughput, and how
the current operating conditions compare with the
origina design conditions. With proper maintenance
the remaining life of a pipeline can be several mul-
tiples of the original design life.

Appendix 2 discusses pipeline longevity studies, poten-
tial age-related threats to pipeline integrity, and measuresto
mitigate those threats.

10
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5.3 Economic Life

The economic life of TAPS is essentially determined by
whether thereis sufficient North Slope crude oil economi-
cally available to justify continued operation of TAPS. Itis
clear that there is more than enough physically recoverable
oil to continue to operate TAPS through the 30-year re-
newal period.

U.S. government and State of Alaska predictions of
North Slope oil production show that, although production
from current fields will continue to decline, by 2020 pro-
duction will level off in the range of 500,000 barrels per
day until the end of the period in 2034.'® These conserva
tive estimates are based principally on well-established de-
cline curvesfor existing fields'” and on asmall increment
in future production to be supplied by increased production
from existing fields and by production from very modest
discoveries. The estimates do not include the assumption
that any oil will be produced from new major discoveries
or from areas that are currently closed to exploration and
production. More than sufficient economically recoverable
oil is available to support the operation of the pipeline be-
yond 30 years.

16 Appendix A of the draft Environmental Report for Trans Alaska
Pipeline System Right-of-Way Renewal (TAPS Owners, 2001) con-
tains adetailed analysis of TAPS throughput assumptions. In addi-
tion, recent estimates by the Alaska Department of Revenue predict
North Slopeproduction will exceed 1 million barrels per day through
2010 — thelast year of the Department of Revenue analysis.

17 QOil fields customarily have long production “tails,” that is, they
produce at reduced, but stable and predictablelevelsfor along time.
These predictabletailswill supply the basic level of TAPS through-
put over the next three decades.

Currently, TAPS throughput is about 1 million barrels
per day (bbl/day). At pipeline startup in 1977, throughput
was about 300,000 bbl/day, and at peak operationin 1988,
throughput was over 2 million bbl/day. Two conclusions
can be drawn from this operating experience: 1) TAPS has
aready operated in the throughput ranges expected during
the duration period, and 2) since throughput has decreased
by over 1 million bbl/day in 12 years, dealing with an ad-
ditional decline of 700,000 bbl/day in the next 30 yearsis
well within technical and operating abilities.

Alyeska has made, and continues to make, changes to
accommodate lower throughput. There is no expectation
that these changes — or those needed to reach even much
lower levels— would be determinative or critical in decid-
ing whether to keep TAPS open. At some point, obviously,
it would be both physically and economically impossibleto
continue to operate TAPS. That level isindeterminate, but
is much lower than any reasonably anticipated throughput
expected during the proposed 30-year renewal period.

Moreover, since TAPS is the only existing method to
transport Alaska North Slope crude oil to market, it isvery
likely that the oil-producing companies and the State of
Alaska, as aroyalty owner, would favor the long-term du-
ration of TAPS to avoid stranding significant quantities of
crude oil in the earth. The history of technological change
in both the pipeline and oil exploration and production in-
dustries provides reason for optimism on this score. Inno-
vation, coupled with reduced costs, have meant that both
pipeline transportation and the finding and extraction of oil
have been steadily improved.

11
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6. Current Performance

In considering the duration for the renewal term, it is
helpful to examine the current performance of TAPSin the
areas of safety, reliability, and spills.

6.1 Safety

Alyeska safety-incident rates (Table 1) are consistently
better than national ratesfor general industry and generally
better than pipeline-industry rates (Figure 4). Contractor in-
cident rates were comparable to other pipeline-company
averages for 1997 and 1998. In 1994 through 1998,
Alyeska and its contractors received safety achievement
awards from the Governor’'s Safety Conference.

6.2 System Reliability

Reliability is measured by the percentage of time TAPS
isin operation. The reliability goal isto use the preventive
mai ntenance program to maintain areliability rate of 99.5
percent or better (not including down time due to weather
and planned shutdowns). To date, Alyeska has met thistar-
get. From July 28, 1977, through December 31, 2000, the
pipeline operated over 204,000 hours and was shut down
105 times for atotal of 852 hours. Thisis areliability rate
of 99.6 percent.

Shutdown lengths have ranged from 7 minutes to 110
hours. Most of these shutdowns were planned to accommo-
date scheduled maintenance. In 1983, 1988, and 1991,
there was no down time, planned or unplanned (Figure 5).

Table 1. Alyeska and contractor safety rates per 200,000 hours worked.

ALYESKA

Recordable Lost-Time Recordable

1997 1.56 0.67 2.05
1998 2.10 0.58 2.10
1999 2.15 0.72 1.77

2000 1.89 0.89 1.95

CONTRACTORS

Shutdowns have increased some since 1994 because of
two changes in operations, both related to operating phi-
losophy and not threats to system integrity. Shutdowns are
now required during each remote-gate-valve communica-
tion failure lasting longer than two minutes, and Alyeska
now schedules needed shutdowns of the pipeline rather
than postponing repairs until producer shutdowns.

6.3 Spills

The pipeline has an outstanding performance record
with respect to leaks. Since startup, over 13 billion barrels
of oil have passed through TAPS, but there have been only
five mgjor leaks (i.e., >1,000 barrels) on the mainline pipe
totaling approximately 23,500 barrels (0.00018 percent of
total throughput). Of this spill total, over half (16,000 bar-
rels) was due to a single sabotage incident at Steele Creek
in 1978, as shown below:

» Steele Creek 16,000 bbl
* Milepost 734 4,000 bbl
» Check Valve 23 2,000 bbl
* Check Valve 7 1,800 bbl
« Atigun Pass 1,500 bbl
6.3.1 Pipeline Spill Prevention and Response

The TAPS Qil Discharge Prevention and Contingency
Plan (APSC, 20004) is updated regularly. On November
30, 1998, the JPO and ADEC approved the current plan for

COMBINED
Lost-Time Recordable Lost-Time
0.19 1.93 0.31
0.57 2.10 0.57
0.59 1.88 0.63
0.50 1.93 0.60
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Figure 5. Length of TAPS shutdowns, 1977 through 2000.
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renewal. The current revision of the plan provides greater
safeguards to people, facilities, wildlife, and the environ-
ment along TAPS. The plan includes the following:

* New electronic capabilities which allow detection
and location of smaller pipeline leaks (as a percent-
age of throughput), thus shortening response time and
minimizing spill volumes;

« Improved leak detection and leak prevention alarm
systems for pump station tanks; and

» Improved aeria photographs of the pipelineto aidin
spill response planning.

6.3.2 Marine Spill Prevention and Response

The foundation of the Prince William Sound oil spill
prevention program isthe tanker escort system described in
Appendix 6. Although the focus of the rights-of-way re-
newal is on pipeline use of federal and state property, the
pipeline system actually extends from Pump Station 1 to
the Valdez tanker-loading facilities, and further includes
tanker ship escort and spill response throughout Prince
William Sound to Hinchinbrook Entrance, which is the
entry point to the sound.

14
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/. Future Challenges

Over the next 30 years, TAPS will continue to adapt to
meet new challenges. These challenges include declining
throughput and enhancement of surveillance and mainte-
nance activities to ensure TAPS integrity.

Alyeska has already flexibly adjusted to address lower
throughput by putting pump stations on standby and modi-
fying other facilities and operations so that the quantity of
oil tendered to the pipeline system by the North Slope pro-
ducers can be safely and economically transported. Those
efforts to configure the pipeline to operate safely and effi-
ciently will continue as production decreases even further
over the coming decades. To effect these changes, Alyeska
has instituted a phased Strategic Reconfiguration Program

to develop integrated plans for all aspects of TAPS opera-
tions in the coming years.

By careful monitoring, planning, and adherence to
planned maintenance strategies, Alyeska has kept — and
will continue to keep — pace with aspects of the system
which reguire attention. TAPS maintenance budgets are
typically increased in proportion to the need for repair and
replacement activities. However, maintaining the integrity
of the pipeline system over the long term is manageable,
with predictable dimensions and costs. Alyeska has the
mai ntenance programs and resources to address current and
future challenges.

15
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8. Public Purpose

With respect to the “public purpose” criterion for re-
newal, TAPS clearly provides large — even essential —
benefits to the public on a number of levels. Even before
the creation of the pipeline system, Congress, in TAPAA,
recognized TAPS to be"in the national interest” and impor-
tant to the national security of the United States (43 USC
§1651). Because TAPS currently transports 20 percent of
the nation’s domestically produced crude oil, and will con-
tinue to supply asignificant percentage of that oil through-
out the 30-year renewal period, its continued operation is
vitally important to the economy of the United States.
TAPSis particularly important to the State of Alaskaand its
local governments and citizens, since continued operation
of the pipeline system contributes significantly to the eco-
nomic well-being of the state.

TAPS has contributed billions of dollars to federal,
state, and local governments, and will continue to do so.
TAPS also provides substantial employment opportunities
inAlaska (including rural Alaska). Other benefitsthe public
derives from TAPS include improvementsto Alaska's edu-
cational system (including the University of Alaska), im-
proved road systems and hospitals, reduction of state tax
burden, increased social services, and enhanced commer-
cial development.

8.1 National Benefits

TAPS benefits the nation as a whole. The pipeline en-
hances the national security by providing asignificant and
reliable domestic supply of oil, and it contributes positively
to the balance of trade.

Before construction, TAPS received designation under
Title 1 of the Defense Production Act of 1950. This desig-
nation identified TAPS construction as being in the national
interest and provided for TAPS to receive priority position
in obtaining strategic materials from U.S. suppliers. The
most recent classification of TAPS as an asset critical to our
national security isderived from Presidential Decision Di-
rective 63, which was approved in May of 1998. The direc-
tive states that certain national infrastructures (e.g., energy,
information and communications, and banking and fi-

nance) are critical to the national and economic security of
the United States and the well-being of its citizenry, and
that the United States will take all necessary measures to
protect them. TAPSisonthelist of Critical Infrastructure.

By linking asignificant portion of the nation’'s crude oil

production (almost 20 percent) to market, TAPS helps sig-
nificantly to reduce the rising trade deficit. Moreover, the
nation has derived large economic and employment ben-
efits from TAPS. Section 3.3.1.1 of the draft Environmen-
tal Report for Trans Alaska Pipeline System Right-of-Way
Renewal (TAPS Owners, 2001) provides a more detailed
look at these benefits, which are summarized as follows;

» From 1977 to 1988, Alaska North Slope production
grew from 7 to 25 percent of domestic crude output.
Even in 1998, ten years after reaching maximum out-
put, Alaska North Slope output accounted for ap-
proximately 20 percent of U.S. crude production.

« Alaska North Slope output reduced the balance-of-
trade deficit in crude petroleum by approximately
$268 billion from 1977 to 1999.

» AlaskaNorth Slope output contributed approximately
$40.2 billion to the federal government in various
taxes and royalties from 1977 to 1999.

« Alaska North Slope production has provided a mar-
ket for U.S.-flagged tankers and jobs for U.S. seafar-
ers. In 1999, for example, tankersin the AlaskaNorth
Slope trade accounted for 37 percent of the tonnage
of thetotal U.S. seagoing tanker fleet (20 percent on
a ship-count basis.)

» TAPS and associated North Slope il fields provide a
significant number of jobsin the Lower 48 in operat-
ing, maintaining, and supplying equipment critical to
TAPS and North Slope operations.

These past benefits are expected to continue at signifi-

cant levels throughout the 30-year renewal period.

8.2 State of Alaska Benefits
Petroleum production, transportation, and refining ac-

count for the largest basic-sector activity in Alaska. Most
Alaskan oil production comes from the Prudhoe Bay region
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on the North Slope, and al North Slope ail is transported
by TAPS.

Most state revenues from production come from sever-
ance taxes and state royalties. However, both oil production
and transportation contribute to the state property tax and
the corporate income tax. Most revenues are deposited in
the state General Fund, but part of the royalties and settle-
ments go into specia accounts, namely the Alaska Perma-
nent Fund and the Constitutional Budget Reserve,
established to save a significant portion of the revenues
from the depleting North Slope petroleum fields.

The development of North Slope oil resources has con-
tributed to the state economy through several mechanisms
(These appear in more detail in Section 3.3.1.2 of the draft
Environmental Report for Trans Alaska Pipeline System
Right-of-Way Renewal [TAPS Owners, 2001]):

» Through 1998, about $42.6 billion (1998 dollars) was

invested in production facilities on the North Slope.
« Dataon total in-state procurement spending by the
industry are not available, but oil industry wages paid
in Alaska attributable to North Slope activities
through 1997 were $12.4 billion in 1998 dollars. Pay-
roll associated with TAPS operation through 1998,
excluding contractors, totaled nearly $1.7 billion in
1998 dollars.

 After rapid growth in the early years, employment in
the oil industry sector peaked in 1991 at dightly more
than 9,000 workers but has been declining in recent
years dueto falling production and throughput. Cur-
rent TAPS employment is 2,000, including both em-
ployees and contractors.

 Tota annual expendituresfor pipeline operations and

maintenance, including special projects, have been
several times as large as the annual payroll.

Continued operation of the pipeline and of North Slope
oil- and gas-related activity generates a large and stable
level of basic-sector employment that contributes to the
economic base of communities throughout the state. Since
these jobs are among the highest paid in the state, each job
makes a large contribution to the economy. Many jobs
linked to oil field operations, particularly in refining, mod-
ule construction, air cargo, and government oversight, are
located outside the pipeline corridor and the North Slope
oil fields. In addition, most North Slope oil and gas work-
erslivein other parts of Alaska.

North Slope ail activity increases the stability of the
economy and reduces its seasonality. Since the Alaska
economy is heavily dependent on natural resource produc-
tion, it is particularly susceptible to economic “boom and
bust” cycles. The stability and diversification of the

economy provided by North Slope oil production reduce
the frequency of economic cycles, and the state revenues
from North Slope production give the state the ability to
dampen those cycles, particularly in regions that depend on
resources such asfishing and timber. Furthermore, pipeline
operations and North Slope oil activity are not seasonal
(compared to fishing, timber, tourism, and mining). This
increases annual stability of employment and income,
which in turn contributes to a larger support economy.

The continued operation of the pipeline and production
of North Slope oil increase the options for the production
of large crude ail reserves on the North Slope that currently
are not technically feasible to produce. The existing North
Slopeinfrastructure and the transportation link provided by
the pipeline lower the cost of applying any new technology
to these reserves.

Continued TAPS operation and North Slope oil produc-
tion aso increase the options for eventually bringing North
Slope natural gasto market. In fields containing both crude
oil and natural gas, sharing the production costs between oil
and gas reduces the unit production cost of both.

8.3 Local Government Benefits

Revenues from the property tax on North Slope oil-pro-
duction-related facilities and TAPS continue to be an im-
portant source of local government income. The North
Slope Borough and the cities of Valdez, Anchorage, and
Fairbanks all receive significant revenues from these
sources. Other local property-tax revenues associated with
oil refining, module construction, and air cargo rely on the
continued operation of TAPS.

Photo 3. Barrow, Alaska, isthefarthest north community in the United
Sates. Local government revenues from oil have provided funds for
many community improvements.
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8.4 Citizens’ Direct Benefits

Aside from oil-related employment, individual citizens
benefit from TAPS in another way. Every Alaska resident
receives an annual dividend check from the earnings of the
Alaska Permanent Fund, an account established to save a
portion of state petroleum royalties. Thetotal dividend dis-
tribution in 1999 was about $1 billion, larger than the pay-
roll of any of the basic industries of the state. The dividend
is an important component of household income in every
community in the state.

8.5 Conclusion

Continued operation of the Alaska North Slope oil
fields and TAPS is expected to have significant positive
economic impacts. Right-of-way renewal provides rev-
enuesto federa, state, and local governments, and employ-
ment and incomefor U.S. workersin Alaska and elsewhere.
It also supports government policy objectives ranging from
anational energy strategy to maritime policy.

Finally, renewal of the right-of-way preserves the pipe-
line and thusincreases the possibilities for devel opment of
additional ail fields. In all these ways, continued operation
of TAPS serves the public purpose.
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9. Facility Cost

Thefacility cost of TAPS includes large past and recur-
ring capital investments, as well as ongoing pipeline oper-
ating, maintenance, and repair costs. The rationale for
including facility cost as a renewal duration criterion is
presumably that, as the economic size of a project in-
creases, the justification for longer-duration renewals be-
comes stronger. Both the federal MLA and the state
Right-of-Way Leasing Act authorize rights-of-ways for
every size and type of project. As one of the largest con-
struction projects ever built in the United States, with im-
mense continuing capital and operating budgets, TAPS
clearly qualifies under the cost criterion for the maximum
renewal period. The maximum permissible renewal dura-
tion period also provides an essential and beneficial stimu-
lus to continued large investments in the pipeline, the
associated marine transportation system, Alaska North
Slope oil development, and numerous support industriesin
Alaska, such as ail refining, and rail and truck transporta-

tion. A shorter renewal period would signal alack of con-
fidence in the continued operation of the pipeline system,
and might well chill further investment in Alaska, which
must compete in a worldwide market for oil development
funds and projects.

TAPS cost approximately $8 billion (in 1977 dollars) to
congtruct. Over itslife span, additional project expenditures
have been made in the amount of approximately $3 hillion
(1998 dollars). Operating and maintenance costs have av-
eraged over $400 million (1998 dollars) per year. Table 3.3-
4 of the draft Environmental Report for Trans Alaska
Pipeline System Right-of-Way Renewal (TAPS Owners,
2001) provides more detail on these costs. Costs are pre-
dicted to continue at significant levels throughout the 30-
year proposed renewal period. Significant capital
expenditures in the system will aso be required, athough
their amounts and years of occurrence are not predictable.

19



Duration of Right-of-Way Renewal for the Trans Alaska Pipeline System

10. Other Factors in Setting Duration

Three other factors should be taken into consideration
in determining the renewal period. First, there is no legal
reason for the grant of a renewal period shorter than the
maximum. As hoted, TAPSis extraordinarily well regul ated
and flexibly governed under acomplex series of laws, regu-
lations, and contractual provisions that do not require the
renewal of the Federal Grant and State L ease more fre-
guently than every 30 years. The best evidence of this fact
isthat the existing Grant and L ease have functioned quite
adequately and have proven to pose no barrier to the rea-
sonable imposition of new and modified requirements
where changed circumstances or new reguirements have
arisen. Thereislittle need to change either the fundamen-
tal terms or the duration of these agreements.

Second, the right-of-way renewal processisitself very
costly in both direct expenditures and in the private and
public resources that it consumes. The TAPS Owners, the

JPO, and other agencieswill have to devote very significant
staff aswell as other resourcesto the process. If the renewal
process were the sol e effective means to examine the opera-
tions of TAPS, perhaps requiring arenewal more frequently
than 30 years might be justified. However, every aspect of
TAPS is regularly subjected to thorough oversight and re-
view by the regulatory community and affected public.
Since the costs of the renewal process are so high, and the
results, if any, largely duplicate other reviews, there is no
reason to engage in this process any more frequently than
at the maximum permissible interval.

Lastly, even if TAPS were to cease operations before the
end of a 30-year renewal period, there is no negative con-
sequence, since federal and state law providesfor therelin-
quishment of the right-of-way in the event the pipeline
ceases to operate or violates fundamental requirements.
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Photo 4. Elevated pipeline (left) and the Dalton Highway (right) in the Brooks Range.
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11. Conclusion: Justification for
30-Year Right-of-Way Renewal

One of the key variables in the right-of-way renewal
decision isthe length of the renewal period. Thisreport in-
dicatesthat TAPS can, and is expected to, continue operat-
ing asacrude oil pipeline and remain economically viable
for at least 30 more years. TAPS well satisfies the useful
life, public purpose, and cost criteria for along-term re-
newal. Federa law and, with modification, state law will
permit a30-year renewal period. Since there are strong rea-

sons for a maximum-term renewal, the length of the re-
newal term should therefore be set at 30 yearsto accommo-
date the transportation of remaining economically
recoverable North Slope crude oil to market, supporting, in
the bargain, the economic and strategic interests of the na-
tion and the State of Alaska. Just as 30 years was the appro-
priate term in 1974, it aso is the appropriate term now.
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